
WINDOW ENVELOPES WITH OPTICAL CHARACTER READABLE
WINDOW FILM PATCHES The present invention relates
generally to window envelopes and to window film
patches or coverings that seal or close openings of
such window envelopes yet allow select printed
information contained within the window envelope to be
viewed or read by individuals as well as by optical
character readers such as automatic mail sorting
systems employed by the United States Postal Service
(USPS). The present invention relates particularly to
window envelopes with window patches that allow such
information to be read during processing of such
window envelopes by optical character readers without
a significant increase in error rate even when the
window patches are not stretched tight and/or
substantially free of puckers or ripples that may
obscure printed information (for example, address or
barcode) covered by the window patch. The present
invention more particularly relates to such window
envelopes that include window film patches formed from
low gloss, biaxially-oriented polymer films that
comprise a rubber-modified vinyl aromatic polymer
resin (for example, a rubber-modified polystyrene
(also known as a "high impact polystyrene" or "HIPS"
resin)) or a blend of a vinyl aromatic polymer resin
(for example, general purpose polystyrene ("GPPS"))
and a rubber-modified vinyl aromatic polymer resin
(for example, HIPS). The films used for the window
envelope film patches may be mono-layer films or
multi-layer films that include at least one layer
formed from HIPS or such blends. The present invention
also relates to window envelopes that comprise window
film patches formed from vinyl aromatic polymer films
in general and films formed from a rubber-modified
vinyl aromatic polymer resin or a blend of a vinyl
aromatic polymer resin and a rubber-modified vinyl
aromatic polymer resin in particular, in either case
with a coating or layer of an inorganic material (for
example, magnesium fluoride or silicon oxide) applied
to at least one major surface thereof. A window
envelope is an envelope with one or more openings of
any shape, typically rectangular, that allows
examination of information, usually a barcode, name
and 



address, printed on a limited area of matter disposed
within the envelope. The opening or openings may be
sealed or closed with a window patch composed of a
film that allows the printed information to be viewed
by individuals as well as by optical character readers
such as USPS automatic mail sorting systems. MERLIN
(Mail Evaluation and Readability Lookup Instrument) is
an automated testing device used to evaluate large
volume mailings to determine if a mailing qualifies
for a USPS work sharing or automation discount.
Customers complain of occasional disqualification of
what appear to be good quality mail pieces by MERLIN
and loss of their automation discounts when using
window envelopes. MERLIN reading errors may result in
imposition of penalties, by the USPS, that usually
range from $2,000 to $100,000 per large volume
mailing. Such penalties generate a desire to obtain
window envelopes that markedly reduce, preferably
eliminate, MERLIN equipment reading errors and provide
savings to mailers that use such window envelopes.
Current window envelopes include window patches
fabricated from commercial biaxially oriented films
that typically comprise GPPS/HIPS resin blends with
HIPS resin constituting less than (<) 40 weight
percent (wt%), based upon blend weight, of the blend.
The commercial films usually have a 45 gloss (defined
below) in excess of 50 and a haze (defined below) less
than 25%. Conventional HIPS resins have a rubber
content of no more than (<) 10 wt%, based upon total
HIPS weight. Typical practice balances rubber content
with HIPS percentage in order to attain a blend rubber
content of < 2.5 wt%, based upon blend weight. In
other words, a high rubber content HIPS resin will
usually constitute much less of a blend than a low
rubber content HIPS resin. Such films sometimes fail
MERLIN testing, possibly due to bar code reading
errors. A potential source of reading errors stems
from puckering or wrinkling of the window patch,
apparently as a result of dimensional changes of the
envelope with respect to the window patch, especially
after the window envelope is wetted and dried before
evaluation using MERLIN equipment (also known as
"MERLIN Harsh Condition Failure Determination" or
"MHCFD"), perhaps because of variation in humidity,
temperature or both. Skilled artisans understand that
paper tends to shrink, primarily in the cross grain or



transverse direction (TD), to a size smaller than its
original dimension if the paper is wetted and then
dried. A window patch fabricated from, for example,
polystyrene film, does not undergo shrinkage and will
buckle or wrinkle as the paper to which it is bonded
shrinks. A second potential source of reading error
may stem from variability of lamp intensity within a
MERLIN apparatus. Window envelope or patch film haze
also affects MERLIN test reject rates when the haze
reaches a level where bar code readers fail to
accurately distinguish between neighboring bars in a
bar code. The USPS establishes a recommended maximum
haze,determined in accord with American Society for
Testing and Materials (ASTM) D-1003, of 70%. United
States Patent (USP) 5,009,953 to Foster et al.
discloses a window envelope having a non-opaque
plastic window patch formed of a film comprising
polystyrene and from about 0.1 to about 3.0 wt% of one
or more particulate anti-flecking agents having a
number average particle size of from about 0.1
micrometer (mm) to about 10.0 mm. USP 6,579,946 to
Chau provides teachings relative to low-gloss
biaxially oriented polymer films that comprise a vinyl
aromatic polymer and substantially non-spherical
rubber particles. The rubber particles are present in
an amount of < 2 wt%, based upon film weight, and have
an aspect ratio (length to diameter ratio) greater
than (>) 5. A first aspect of the present invention is
a window envelope having one or more window openings,
at least one window opening being closed or sealed by
a non-opaque polymeric or plastic window patch, the
window patch comprising an optical-scanner readable,
biaxially-oriented polymeric film, the film having a
45 gloss, determined in accordance with ASTM D-2457,
that is less than or equal to 50 and comprising an
organic polymer composition selected from the group
consisting of a rubber-modified vinyl aromatic polymer
resin or a blend of a vinyl aromatic polymer resin and
a rubber-modified vinyl aromatic polymer resin, the
rubber-modified vinyl aromatic resin having an average
unconstrained rubber particle size within a range of
from 0.1 micrometer to 10 micrometers. The
rubber-modified vinyl aromatic polymer resin is
preferably present in an amount 



sufficient to provide the film with a rubber content
that is greater than or equal to 2 percent by weight,
preferably from greater than or equal to 3 percent by
weight to 9 percent by weight, based upon film weight.
The film preferably has a percent haze or "H",
determined in accordance with ASTM D-1003, of no more
than 70 percent (%). The film optionally has an
external coating or layer of an inorganic material
deposited on at least one major surface of the film. A
second aspect of the present invention is a window
envelope having one or more window openings, at least
one window opening being closed or sealed by a
non-opaque polymeric or plastic window patch, the
window patch comprising an optical-scanner readable,
biaxially-oriented polymeric film, the film comprising
a blend of a vinyl aromatic polymer resin and a
rubber-modified vinyl aromatic polymer resin that has
a rubbermodified vinyl aromatic polymer resin content
of at least 40 percent by weight and a vinylaromatic
polymer resin content of up to 60 percent by weight,
in each case based upon weight of organic polymer
resins contained in the blend, the rubber-modified
vinyl aromatic resin having an average unconstrained
rubber particle size within a range of from 0.1
micrometer to 10 micrometers, the rubber-modified
vinyl aromatic polymer resin being present in an
amount sufficient to provide the film with a rubber
content that is greater than 2 percent by weight,
based upon film weight. A third aspect of the present
invention is a window envelope having one or more
window openings, at least one window opening being
closed or sealed by a non-opaque polymeric or plastic
window patch, the window patch comprising a coated,
optical-scanner readable, biaxially-oriented polymeric
film, the film comprising an organic polymer
composition selected from the group consisting of a
vinyl aromatic polymer resin, a rubbermodified vinyl
aromatic polymer resin or a blend of a vinyl aromatic
polymer resin and a rubber-modified vinyl aromatic
polymer resin, the rubber-modified vinyl aromatic
resin having an average unconstrained rubber particle
size within a range of from 0.1 micrometer to 10
micrometers. The rubber-modified vinyl aromatic
polymer, when included, preferably has a rubber
content that is greater than 0 percent by weight, more
preferably greater than 1 



percent by weight, still more preferably greater than
2 percent by weight, even more preferably greater than
2.5 percent by weight and most preferably from greater
than or equal to 3 percent by weight to 9 percent by
weight, based weight of rubber-modified vinyl aromatic
polymer, the coated film having an external coating or
layer of an inorganic material deposited on at least
one major surface of the film. The polymeric film of
either aspect may be a monolayer film or an external
layer of a multilayer film. When the polymeric film is
a monolayer film, the external coating layer, optional
in the first aspect and required in the third aspect,
may be applied to either or both sides (major
surfaces) of the film. When the polymeric film is a
multilayer film, at least one outer layer of the
multilayer film comprises the organic polymer
composition and, when an external coating layer is
present, said external coating layer is applied to an
outer surface of at least one such outer layer. .
Where ranges are presented, for example, a particle
size of from 0.1 micrometer (mm) to 10 mm, both end
points of the range (for example, 10 mm) are included
in the range unless otherwise stated.As used herein
with respect to rubber particle size, the terms
"average particle size" and "particle size" are
intended to be interchangeable. For purposes of the
present invention, "forty five degree (45) gloss" is
determined by measuring transverse direction (TD)
gloss and machine direction (MD) gloss for each side
of a film from which a window patch is cut for a
window envelope of the present invention and average
the two gloss values to provide a gloss value for that
side. Gloss measurements are made in accordance with
ASTM D-2457. The lower of the two average values
represents the 45 gloss of the film. Uncoated films
used in window patches for window envelopes of the
present invention have a 45 gloss that is preferably
less than or equal (<) to 50, more preferably < 45,
still more preferably < 40, and most preferably < 30.
The 45 gloss is preferably greater than (>) 0, more
preferably greater than or equal (>) to 5. A 45 gloss
> 50 is undesirable because specular reflection (ASTM
2457) from the film may be so intense as to
effectively 



blind an optical character reader such as that
embodied in MERLIN equipment. Window envelopes of the
present invention include a window patch formed from a
film, whether coated or uncoated, that has a percent
haze, determined in accordance with ASTM D-1003 that
is preferably < 70 %, more preferably < 65 percent
(%), still more preferably < 60%, and most preferably
< 50%. The percent haze is preferably > 0 %, more
preferably > 30%. A percent haze > 70% yields
unacceptable print reflectance differences and renders
window envelopes with window patches formed from a
film with such a percent haze > 70% essentially
useless for use in optical scanner applications where
one tries to read information through such a film. In
other words, reflection has a diffuse component that,
as it increases, causes an image to become indistinct
and blurred. An indistinct or blurred image leads to
inaccuracies when the image is evaluated using an
optical character reader such as that embodied in
MERLIN equipment. While haze is not desirable from an
optical character reader perspective, some consumers
desire a minimal amount of haze to provide a level of
security for envelope contents. Window envelopes of
the present invention include a window patch formed
from a film having a 45 gloss, determined in accord
with ASTM D-2457, that is preferably less than or
equal (<) to 50, more preferably < 45, still more
preferably < 40, even more preferably < 35, and most
preferably < 30. The 45 gloss is preferably greater
than (>) 0, more preferably greater than or equal (>)
to 5. When the film has an external coating orlayer of
inorganic material deposited thereon and H < 22%, the
45 gloss is preferably < (104.4*e - 0289 H )_ 8 more
preferably < (104.4*e --a H _10 m d gtm mQre
preferably < (104.4*e 0 0289*H)-15. A 45 gloss > 50 in
conjunction with an H > 22% or in excess of (104.4*e
a0289*H ) - 8 where H is < 22% is undesirable because
total reflection (ASTM El 164, Procedure B) from
window patch surfaces may be intense enough to
effectively blind an optical character reader such as
that embodied in MERLIN equipment. The expressions
(104.4*e -00289*H 



) - 8 and 104.4*exp(-0.0289*H) - 8 are different ways
of expressing the same thing. It is believed that as
45 gloss values decrease and approach zero, MHCFD
failure rates also decrease. It is also believed that
while high (for example, > 30%) haze is typically
present in very low gloss films (for example, 45 gloss
less than 50), the gloss value of such films largely
controls whether they will yield window envelope
patches that, when affixed to a window envelope using
conventional procedures, allow the window envelope to
attain a satisfactory MHCFD evaluation, hi addition,
the window envelope film must have a thickness and a
flexural modulus sufficient to allow patches from the
film to be affixed to envelope windows at commercially
acceptable production speeds without undesirable
buckling or puckering due to residual stress released
from envelope paper. The thickness must not, however,
be so great that the window envelopes with patches
formed from a polymeric film becomes economically
unattractive. The thickness desirably ranges from 0.8
mil to 2 mils (20.3 micrometers (mm) to 5 1mm),
preferably from 1 mil to 1.5 mil (25.4 mm to 38.1 mm),
more preferably from 1.05 mil to 1.25 mil (26.7 mm to
31.8 mm). Skilled artisans also recognize that MERLIN
readability failure is a statistical phenomenon. A
MERLIN readability failure rate of zero (0), while
clearly desirable for an entity seeking to qualify for
a USPS work sharing discount, may be cost-prohibitive.
A MERLIN readability failure rate of < 20% qualifies
for at least a partial USPS work sharing discount. A
MERLIN readability failure rate of <10% for a batch of
mailings qualifies a sender for a full automation
discount. A MERLIN readability failure rate of > 10%,
but < 20%, qualifies for a partial automation
discount. A MERLIN readability failure rate > 20%
translates to no automation discount. Based upon a
desire to qualify for at least a partial automation
discount, the MERLIN readability failure rate is
preferably within a range of from  to 0% to < to 20%.
The range is more preferably from > 0% to < 10%, still
more preferably from > 0% to < 5%, and most preferably
from > 0% to < 1%.In one embodiment, window envelopes
of the present invention include window patches formed
from monolayer films that comprise, or from a
multilayer film having an 



outer layer that comprises, > 40 wt%, based upon total
organic polymer resin weight in the film or film
layer, whichever is appropriate, rubber-modified vinyl
aromatic polymer resin and may comprise as much as 100
wt%, based upon total organic polymer weight, of such
resin. The 40 wt% lower limit applies to a
rubber-modified vinyl aromatic polymer resin with a
rubber content of > 2 wt%, preferably > 3 wt% to 9
wt%, and more preferably > 6 wt% to 9 wt%, based upon
total resin weight, and an unconstrained rubber
particle size of from 0.1 mm to 10 mm, preferably from
0.4 mm to 8 mm and more preferably from 0.4 mm to 5
mm. Irrespective of whether the film comprises HIPS or
a blend of HIPS and GPPS, HIPS is present in an
amount, and with a rubber content, sufficient to yield
a film with a rubber particle content of > 2 percent
by weight (wt%), based upon weight of HIPS or
HIPS/GPPS blend, whichever is appropriate. In another
embodiment, window envelopes of the present invention
include window patches, especially window patches that
have an external coating or layer of an inorganic
material, formed from monolayer films that comprise,
or from a multilayer film having an outer layer that
comprises, < 40 wt%, based upon total organic polymer
resin weight in the film or film layer, whichever is
appropriate, rubber-modified vinyl aromatic polymer
resin. The rubber content of such rubber-modified
vinyl aromatic polymer resin is > 2 wt%, preferably >
3 wt% to 9 wt%, and more preferably > 6 wt% to 9 wt%,
based upon total resin weight. As unconstrained rubber
particle sizes increase from 0.1 mm to- 10 mm, the
rubber becomes more effective in reducing film gloss
than an identical amount of a smaller particle size
rubber and one may, if desired, use an amount of HIPS
somewhat < 40 wt%. Rubber particles having an
unconstrained particle size > 10 mm generally lead to
films with undesirably low clarity and unacceptably
high haze, whereas a film that contains rubber
particles having an unconstrained particle size of <
0.1 mm has unacceptable 45 gloss values at rubber
concentrations that provide other attributes of films
of the present invention. The unconstrained rubber
particles may have either a multimodal or monomodal 



particle size distribution. One can determine
unconstrained rubber particle size within a film by
dissolving enough film into a 1 wt% solution of
ammonium thiocyanate in dimethyl formamide to form a
cloudy solution, then using a Beckman-Coulter 2E
apparatus equippedwith a 30 mm aperture to measure the
particle size. The rubber content is preferably at
least 3 wt%, more preferably at least 3.5 wt%, still
more preferably at least 4.2 wt% and yet more
preferably at least 7 wt%, but less than 12 wt%, more
preferably less than 11wt% and still more preferably
less than 10 wt%, in each case based upon
rubber-modified vinyl aromatic polymer resin weight.
While a film used for window patches of window
envelopes of the present invention may contain, as a
sole polymeric resin, the rubber-modified vinyl
aromatic polymer resin (for example, HIPS), the film
preferably comprises a blend of HIPS and a vinyl
aromatic polymer (VAP). The rubber-modified VAP resin
content of the film preferably ranges from 40 wt% (for
a resin with a rubber content of 7 wt%, based upon
resin weight, and a rubber particle size of
approximately 2 mm) to 100 wt%, more preferably from
50 wt % to 100% and most preferably from 60 wt% to 100
wt%, in each case based upon combined weight of VAP
and rubber-modified VAP. Two or more rubber-modified
VAP resins, for example, HIPS resins with different
rubber particle sizes, may be used to attain desirable
mechanical and optical properties. Suitable vinyl
aromatic polymers (VAPs) include polymers of vinyl
aromatic monomers such as styrene and alkyl or aryl
ring substituted styrenes, such as paramethylstyrene,
para-tertiary-butyl styrene. Suitable VAPs also
include copolymers (one comonomer in addition to a
vinyl aromatic monomer) and interpolymers (two or more
monomers in addition to a vinyl aromatic monomer) of
vinyl aromatic monomers and monomers such as
acrylonitrile, methacrylontrile, methacrylic acid,
methacrylic acid esters such as methyl methacrylate,
acrylic acid and acrylic acid esters such as butyl
acrylate, anhydrides such as maleic anhydride.
Suitable VAPs further include impact modified polymers
such as HIPS and acrylonitrile-butadiene-styrene
terpolymers. Preferably, the VAP is polystyrene. 



Skilled artisans recognize that minor amounts (less
than 10 wt%, preferably less than 5 wt% and more
preferably <1 wt%, in each case based upon total film
weight) of additional polymers such as ethylene/vinyl
acetate copolymers and polymethylmethacrylate so long
as - the additional polymers do not adversely affect
desirable haze, gloss and machinereadability of films
used to form window patches that are, in turn, used to
cover openings of window envelopes.The choice and
amount of rubber-modified VAP resin used in the
present invention depends primarily on the rubber
particle size. Low 45 gloss (<) film typically cannot
be obtained solely with general purpose polystyrene
(GPPS). A combination of rubber modified VAP and GPPS
yields a film with a significantly rougher surface.
Surface roughness plays a major role in determining a
film's gloss value, with an increase in roughness
resulting in a decrease in gloss value. A given degree
of surface roughness may be achieved either with a
relatively large amount of small particle size rubber
(for example, 0.1 mm) or, relative to the amount of
small particle size rubber, a reduced quantity of
large particle size rubber (for example, 10 mm).
Rubber particles typically comprise at least one
alkadiene polymer. Suitable alkadienes are 1,3-
conjugated dienes such as butadiene, isoprene,
chloroprene, or piperylene. Preferably, the polymer is
a homopolymer of 1,3-conjugated dienes, with
homopolymers of 1,3-butadiene being especially
preferred. Alkadiene copolymer rubber containing small
amounts, for example less than 15 wt%, preferably less
than 10 wt%, based upon copolymer weight, of
monovinylidene aromatic monomer are also suitable.
Rubbers of block copolymer type, for example styrene
butadiene block copolymer are also suitable. Films
used for window patches in window envelopes of the
present invention are preferably oriented, at least to
a degree and at least in the machine direction,
because of the process by which they are prepared. For
example, conventional blown film processes and cast
tentering processes inherently orient the resulting
film. Skilled artisans recognize that one may vary the
degree of orientation and, in doing so, may affect
other film properties such as percent haze, clarity
and 45 gloss. 



Skilled artisans recognize that one may, by properly
controlling drawing and cooling conditions, impart
orientation into a film product during various stages
of fabrication. The extent of orientation can, for
example, be varied through control of draw ratio along
film MD and/or TD, strain rate of drawing, and other
processing parameters, especially temperature. Skilled
artisans commonly understand film formation from a
melt rheology point of view as extrusion and
elongation of a viscoelastic melt under controlled
conditions. They consider film formation to be
complete when a film-shaped molten polymer, after
experiencing a viscoelastic flow history, is cooled to
ambient temperature. Flow behavior of the viscoelastic
melt throughout the extrusion process typically
depends upon arelationship between viscosity, shear
rate, and temperature. Oriented polymer films,
preferably biaxially oriented polymer films,
representative of the present invention may be either
monolayer or multilayer films. In a multilayer film,
at least one outer layer comprises a rubber-modified
vinyl aromatic polymer resin as disclosed above,
optionally in combination with a vinyl aromatic
polymer resin, also as disclosed above. Films used for
window patches in window envelopes of the present
invention may contain one or more conventional
additives such as antioxidants, inorganic
particulates, abrasion resistance additives,
polytetrafluoroethylene fibers or flakes and
processing aids. Primary antioxidants include phenolic
antioxidants such as IRGANOX(tm) 1010 and IRGANOX(tm)
1076, both commercially available from Ciba Specialty
Chemicals, and CYANOX(tm) 1790, commercially available
from Cytec Industries Inc. Secondary antioxidants
include hydrolytically stable phosphite antioxidants
such as IRGANOX(tm) 168, commercially available from
Ciba Specialty Chemicals. Inorganic particulates,
which may have a beneficial effect upon film scratch
resistance, include talc, calcium carbonate and
silicon dioxide. Abrasion resistance additives include
particulate polyamides. Core-shell polymer particles
and crosslinked polymer particles or microspheres,
such as styrenebutadiene core-shell rubber and
styrene-divinylbenzene crosslinked polymer spheres,
with a refractive index of from 1.55 to 1.65 may also
be used if desired as taught by Mitchell A. 



Winnick in "Two-Stage Dispersion Polymerization Toward
Monodisperse Controlled Micrometer Sized Copolymer
Particles", Journal of the American Chemical Society,
Volume 126, page 6562 (2004). Vinyl aromatic polymer
films in general and those films used for window
patches in window envelopes of the present invention
in particular may, as noted above, include a
reflection-reducing, external inorganic coating layer
that is applied to at least one major surface of the
film. The external layer may be applied by any
conventional technique such as evaporation,
sputtering, solution deposition, or, preferably,
atmospheric plasma deposition. The inorganic coating
layer preferably comprises at least one of magnesium
difluoride (MgF ), silicon oxide (SiOx), lithium
fluoride (LiF), cryolite, thallium fluoride (ThF ) and
other inorganic materials that have an index of
refraction between 1.00 and 1.54. The coating layer
has a refractive index that is preferably less than
1.50, more preferably less than 1.45 and most
preferably less than 1.40. The refractive index is
preferably at least 1, more preferably at least 1.2.
Refractive index of the inorganicmaterials may be
measured by standard techniques such as ASTM El 967-98
(2003) or as disclosed in Handbook of Optics, volume
1, by Optical Society of America, 1995. The following
examples illustrate, but do not limit the present
invention. All parts and percentages are based upon
weight, unless otherwise specified. Arabic numerals
represent examples (Ex) of the present invention while
letters of the alphabet designate comparative examples
(Comp Ex). Physical property testing of films for use
in forming window patches suitable for use in window
envelopes uses the following procedures: 45 Gloss -
ASTM D-2457 Percent Haze - ASTM D-1003 Film
Preparation Processes Using an apparatus like that
described in US Patent Publication 20040242786,
prepare a polymer film via an oriented blown film
process (hereinafter "Process A"). Feed polymer
pellets to the apparatus and convert them to a polymer
melt that has a temperature 



within a range of from 1700C to 2000C, then cool the
polymer melt to a temperature within a range of from
1300C to 17O0C to increase melt viscosity before
extruding the polymer melt through a blown film die
into a gaseous atmosphere that is at a temperature at
least 400C below the polymer melt's lowest organic
polymer heat distortion temperature. If there is only
one organic polymer in the polymer melt, that
polymer's heat distortion temperature is the lowest
organic polymer heat distortion temperature. If there
are two or more organic polymers in the polymer melt,
the lowest heat distortion temperature among the
polymers functions as the polymer melt's lowest
organic polymer heat distortion temperature. Prepare
an oriented blown polymer film using an alternate
process (hereinafter "Process B") that includes two
extruders (designated "Extruder 1" and "Extruder 2")
arranged in series. Extruder 1 is a 2 1/2" diameter,
24:1 single screw extruder with 5 barrel zones having
temperatures set points from 1550C to 2000C. Extruder
2 is a 3 1/2" diameter, 32:1 single screw with a
barrier mixing screw. Zone set point temperatures for
this extruder's 5 barrel zones range from 115C to
175C. Feed polymer pellets to Extruder 1 where the
material is plasticized and pumped to a feed port of
Extruder 2 at a melt temperature of approximately
235C. Cool polymer melt passing through the second
extruder to a melt temperature of 166C by contact with
temperature controlled extruder barrel walls. The
polymer melt exits Extruder 2 via a 3.25 inch (in.)
(8.3 centimeter (cm)annular die with a 0.12 in. (0.3
cm) die gap and then through a 4.5 in. (11.4 cm)
diameter air ring where it is blown or expanded into a
bubble using air heated to an environmental set point
temperature within a range of from 200C to 8O0C).
Collapse the blown film or bubble into a double-fold
film using a series of flattening rollers and trim the
edges from the double-fold film to yield two sheets of
film having a width that typically ranges from 36 in.
(91.4 cm) to 42 in. (106.7 cm). Wind the sheets of
film into rolls for later use and evaluation. Control
film orientation to a degree by varying the distance
between the annular die and a point at which the
polymer melt begins to stretch in a direction
transverse to the extruder's axis. A distance of 12 cm
is referred to as "mini-neck" and abbreviated as "MN" 



whereas a distance of 60 cm is referred to as "long
neck" and abbreviated as "LN". Skilled artisans
understand that processing a composition with MN
distance will yield a film with optical properties
that differ from those of a film prepared by
processing the same composition with a LN distance. As
film orientation designations apply only to Process B,
enter "N/A", which means "not applicable", in the Film
Orientation Control Variable column of Table I below.
Irrespective of which process is used, the resulting
film has a target thickness of approximately 1.1 mils
(28 mm). A skilled artisan recognizes that, in
practice, some variability from the target thickness
is normal. In preparing films for many of the Ex and
Comp Ex below, Resin A = a HIPS resin having a
butadiene rubber content of 1.2 wt%, based upon resin
weight, and an average rubber particle size of 2.0 mm
(STYRON(tm) 404, The Dow Chemical Company); Resin B =
a HIPS resin having a bimodal polybutadiene rubber
content of 8.5 wt%, based upon resin weight, and an
average rubber particle size of 4.5 mm (STYRON(tm)
A-TECH(tm) 1170, The Dow Chemical Company); Resin C =
a developmental HIPS resin having a styrene/butadiene
block copolymer rubber content of 7 wt%, based upon
resin weight, which translates to an equivalent
polybutadiene content of 4.6 wt%, also based on resin
weight, and an average rubber particle size of 0.35 mm
(The Dow Chemical Company); and Resin D is a HIPS
resin having a butadiene rubber content of 7 wt%,
based upon resin weight, and a rubber particle size of
1.0 mm (STYRON(tm) 498, The Dow Chemical
Company).Window Envelope Preparation Unwind window
film from a roll. Apply adhesive either to the film or
to paper to which the film is to be bonded. Cut the
film into rectangular shapes and transfer the shapes
via a vacuum patch transfer cylinder to the paper.
Transport the resulting paper/adhesive/film
construction to subsequent converting operations. Comp
Ex A Dow Window Film (DWF) Clear LD (The Dow Chemical
Company), prepared 



using Process A, has a composition that is 99 wt%
general purpose polystyrene (GPPS) resin (STYRON(tm)
665, The Dow Chemical Company) and 1wt%
polytetrafluoroethylene (PTFE) concentrate (20 wt%
PTFE and 80 wt% GPPS, based upon concentrate weight,
Spartech Corporation), in both cases based upon
organic polymer content of the film. Evaluate the film
for 45 Gloss, Haze and the window envelope for MHCFD
failure percentage rate and summarize the data in
Table I below. Comp Ex B Replicate Comp Ex A, but
substitute a window envelope patch cut from a
commercial film (PROCITE(tm) U, The Dow Chemical
Company) formed from a blend of 64 wt% GPPS resin
(STYRON(tm) 665, The Dow Chemical Company), 35 wt%
high impact polystyrene (HIPS) resin (STYRON(tm) 404,
7 wt%, based on HIPS resin weight, rubber, 2.0 mm to
2.5 mm average particle size, The Dow Chemical
Company), and 1wt% of the same PTFE concentrate as in
Comp Ex A. Summarize film 45 Gloss and Haze and MHCFD
failure percentage rate data in Table I below. Comp Ex
C Replicate Comp Ex A, but substitute a window
envelope patch cut from a film prepared from 100% of
the same GPPS resin as in Comp Ex B. Summarize film 45
Gloss and Haze and MHCFD failure percentage rate data
in Table I below. Comp Ex D and Ex 1-1 1 Replicate
Comp Ex B, but change the process to Process B for
Comp Ex D and Ex 1-1 1, using either LN or MN as shown
in Table I below, and alter the composition for each
Ex to that shown in Table I below. As with Comp Ex A,
Comp Ex D and each of Ex 1-1 1 contain 1% of the PTFE
concentrate. Summarize film 45 Gloss and Haze and
MHCFD failure percentage rate data in Table I below.Ex
12 Replicate Comp Ex A, but substitute a window
envelope patch cut from a film prepared from 100 wt%
of the HIPS used in Comp Ex B. Process A and change
the composition to that shown in Table I below.
Summarize film 45 Gloss and Haze and 



MHCFD failure percentage rate data in Table I below..
Ex 13-15 Replicate Comp Ex B but alter the composition
for each Ex to that shown in Table I below. As with
Comp Ex A, each of Ex 13-15 contains 1% of the PTFE
concentrate. Summarize film 45 Gloss and Haze and
MHCFD failure percentage rate data in Table I
below.Table I The data presented in Table I illustrate
two points. First, rubber-modified VAP such rubber
modified polystyrene affects film optical properties
such as haze and gloss.Second, one can vary the type
and amount of rubber-modified VAP in order to attain
window envelope films with a desirable balance of %
haze and 45 gloss. Ex 16-19 Select two commercial
products to evaluate efficacy of an inorganic coating.
One commercial product is the film used in Comp Ex A
(Film A) and the other is the film used in Comp Ex B
(Film B). Apply a MgF coating with a thickness of
approximately 170 run to one or both sides of Film A
and Film B via vacuum deposition. Unwind the film in a
vacuum chamber, allow MgF2 vapor to condense onto the
film and then rewind the film. If necessary, repeat
the process. Coordinate MgF2 evaporation rate and film
speed to attain a desired MgF2 coating thickness. Ex
16 and 17 are, respectively, one side coated Film A
and one side coated Film B. Ex 18 and 19 are,
respectively, two side coated Film A and two side
coated Film B. Summarize film 45 Gloss and Haze and
MHCFD failure percentage rate data in Table II below.
Ex 20-21 Replicate Ex 17 and 19, but substitute a
coating of silicon oxide (SiOx) with a thickness of
approximately 120 nm for the MgF2 coating. Apply the
coating using the apparatus described in Example 1 of
USP 6,815,014, the teachings of which are incorporated
herein by reference, with certain hardware and process
modifications. The electrodes are composite
ceramic/metal electrodes and the substrate is Film B.
Heat tetraethylorthosilicate (TEOS) rather than
tetramethyldisiloxane (TMDSO) as in '014 to 



120C and carry vaporized TEOS in a gaseous nitrogen
stream and mix it with balance gas (air) as in '014
and use a deposition time shown in Table II below.
Measure average percent reflectance of Comp Ex A, Ex
20 (one-side coated) and Ex 2 1 (two-side coated)
using a Hunter Lab Ultrascan Sphere Spectrocolorimeter
(Model ColorQuestXE). Summarize deposition or
discharge time, percent reflectance, film 45 Gloss and
Haze and MHCFD failure percentage rate data in Table
II below.Table II The data presented in Table II
demonstrate that an inorganic coating such as MgF
effectively reduces film gloss with minimal change in
film haze properties. The data also show that an
inorganic coating on both sides of a film (Ex 18, 19
and 21) offers a greater reduction in film gloss than
a coating of the same inorganic material on a single
side of the film (Ex 16, 17 and 20). For Ex 16, as H
is less than 22% so the formula Gloss <
104.4*exp(-0.0289*H) - 8 applies. The reported gloss
of 72.1 is less than a calculated gloss of 77. As
such, it is an example of the present invention rather
than a comparative example. Results similar to those
obtained in Ex 16-21 are expected when any of the
films of Ex 1-15 are substituted for the commercial
films used to prepare window patches for window
envelopes in Comp Ex A and Comp Ex B. Similar results
are also expected with other inorganic coating
deposition techniques such as plasma deposition of a
SiOx coating as taught in USP 5,298,587, the teachings
of which are incorporated herein by reference.CLAIMS:
1. A window envelope having one or more window
openings, at least one window opening being closed or
sealed by a non-opaque polymeric or plastic window
patch, the window patch comprising an optical-scanner
readable, biaxially-oriented polymeric film, the film
having a 45 gloss that is less than or equal to 50 and
comprising an organic polymer composition selected
from the group consisting of a rubber-modified vinyl
aromatic polymer resin or a blend of a vinyl aromatic
polymer resin and a rubber-modified vinyl aromatic
polymer resin, the rubber-modified vinyl aromatic
resin having an average unconstrained rubber particle
size within a range of from 0.1 micrometer to 10
micrometers. 2. The window envelope of Claim 1,
wherein the polymer composition 



comprises a blend of a vinyl aromatic polymer resin
and a rubber-modified vinyl aromatic polymer resin
that has a rubber-modified vinyl aromatic polymer
resin content of at least 40 percent by weight and a
vinyl aromatic polymer resin content of up to 60
percent by weight, in each case based upon weight of
organic polymer resins contained in the blend. 3. A
window envelope having one or more window openings, at
least one window opening being closed or sealed by a
non-opaque polymeric or plastic window patch, the
window patch comprising an optical-scanner readable,
biaxially-oriented polymeric film, the film comprising
a blend of a vinyl aromatic polymer resin and a
rubber-modified vinyl aromatic polymer resin that has
a rubber-modified vinyl aromatic polymer resin content
of at least 40 percent by weight and a vinyl aromatic
polymer resin content of up to 60 percent by weight,
in each case based upon weight of organic polymer
resins contained in the blend, the rubber-modified
vinyl aromatic- resin having an average unconstrained
rubber particle size within a range of from 0.1
micrometer to 10 micrometers, the rubber-modified
vinyl aromatic polymer resin being present in an
amount sufficient to provide the film with a rubber
content that is greater than 2 percent by weight,
based upon film weight. 4. The window envelope of
Claim 1, Claim 2 or Claim 3, wherein the film further
comprises an external coating layer of an inorganic
material, the external layer being deposited upon at
least one major surface of the film. 5. A window
envelope having one or more window openings, at least
one window opening being closed or sealed by a
non-opaque polymeric or plastic window patch, the
window patch comprising a coated, optical-scanner
readable, biaxially-oriented polymeric film, the film
comprising an organic polymer composition selected
from thegroup consisting of a vinyl aromatic polymer
resin, a rubber-modified vinyl aromatic polymer resin
or a blend of a vinyl aromatic polymer resin and a
rubber-modified vinyl aromatic polymer resin, the
rubber-modified vinyl aromatic resin having an average
unconstrained rubber particle size within a range of
from 0.1 micrometer to 10 micrometers, the coated film
having an external coating layer of an inorganic
material deposited on at least one major surface of
the film. 



6. The window envelope of Claim 1 or Claim 5, wherein
the rubber-modified vinyl aromatic polymer is present
in an amount sufficient to provide the film with a
rubber content that is from greater than 2 percent by
weight, based upon film weight. 7. The window envelope
of Claim 6, wherein the film has a rubber content that
is from greater than or equal to 3 percent by weight
to 9 percent by weight, based upon film weight. 8. The
window envelope of Claim 4 or Claim 5, wherein the
inorganic material has an index of refraction between
1.00 and 1.54. 9. The window envelope of Claim 4 or
Claim 5, wherein the external coating layer comprises
at least one inorganic material selected from the
group consisting of magnesium fluoride, silicon oxide,
lithium fluoride, cryolite, and thallium fluoride. 10.
The window envelope of Claim 5, wherein the polymer
composition comprises a vinyl aromatic polymer resin.
11. The window envelope of Claim 1 or Claim 5, wherein
the average unconstrained rubber particle size is from
0.4 micrometer to 8 micrometers. 12. The window
envelope of any of Claims 4-11, wherein the film has a
haze, determined in accordance with ASTM D-1003, of no
more than 22 percent and a 45-degree gloss, determined
in accordance with ASTM D-2457, of less than (104.4*e
--02S9*H ) - 8, where H denotes the percent of haze.
13. The window envelope of any of Claims 1-11 ,
wherein the film has a percent haze less than or equal
to 70 percent. 14. The window envelope of Claim 1 or
Claim 5, wherein the film has a percent haze greater
than 30 percent but less than 70 percent. 15. The
window envelope of any of Claims 1-14, wherein the
polymeric film is a multilayer film, at least one
outer layer of which a multilayer film that comprises
the organic polymer composition. 


